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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1. 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Apphcant's submission filed on December 2, 2003 has been entered. Claims 1- 
60 are still pending. 



Claim Objections 

2. Claims 21, 40, and 60 are objected to because of the following informalities: 

In Claim 21, it is unclear whether "a material" in line 4 corresponds to "a material" in line 

7, and whether they are the same material and the same embodiment. 

In Claim 40, line 2, "said" should be replaced before "mapping" for correct antecedent 

basis. 

In Claim 60, line 4, "the at least one logic circuit" lacks proper antecedent basis, as there 
are three "at least one logic circuit" embodiments (for comparing/mapping/identifying) as 
defined in parent Claim 59. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 102 
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3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

4. Claims 21, 23, 32, 33, and 36-38 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Pramanik et al. US Patent No. 5,852,497. 

Regarding Claim 21, Pramanik et al. teaches (see Fig. 2A) a method of determining a 
destination for a semiconductor device substrate (202) comprising identifying a mark (see Col. 3, 
lines 43-52) comprising at least one recess (206) within a surface of the semiconductor device 
substrate and covered with at least one layer of material (210) by scanning (see Col. 4, line 65 to 
Col 5, line 2, Col, 5, lines 27-39) electromagnetic radiation of at least one wavelength across at 
least a portion of the semiconductor device substrate having the recess, the at least one 
wavelength capable of at least partially penetrating (see Col 4, lines 54-56) a material 
substantially opaque to at least some wavelengths of electromagnetic radiation, measuring (see 
Col 3, lines 39-42) an intensity of radiation of at least one wavelength reflected by different 
locations of said at least a portion of the semiconductor device substrate, detecting (see Col. 7, 
lines 56-67 and Col 8, lines 6-9) locations at which said intensity changes from substantially a 
baseline intensity, and correlating (see Col 3, lines 51-52) each location at which said intensity 
changes to identify the mark (see Col 1, lines 63-65), and identifying (see Col 1, lines 14-20 
and 25-30) a predetermined destination (position/alignment of wafer with respect to a stepper- 
see Col 1, lines 25-30) for the semiconductor device substrate based on the mark. 
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Regarding Claim 23, Pramanik et al. teach scanning effected over a portion of the wafer 
comprising semiconductor material (silicon substrate) where the mark is located (see Fig. 2A). 

Regarding Claim 32, Pramanik et al teach the scanning effected from above the substrate 
(see Fig. 2A). 

Regarding Claim 33, Pramanik et al. teach the scanning effected at a non-perpendicular 
angle relative to the substrate (see Fig. 2A). 

Regarding Claim 36, Pramanik et al. teach the intensity measurement using a 
reflectometer (see Col. 3, hnes 39-43 and Col. 5, lines 46-50). 

Regarding Claim 37, Pramanik et al. teach identifying the location in which said 
electromagnetic radiation was reflected (92, 63 - see Fig. 2A and Col. 6-8). 

Regarding Claim 38, Pramanik et al. teach identifying the location in which said 
electromagnetic radiation was directed (9i- see Fig. 2A and Col. 3, lines 38-43). 

5. Claims 41 and 49-54 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Noguchi US Patent No. 5,361,150. 

Regarding Claim 41, Noguchi teaches (see Fig. 4 and 6) a system for identifying a 
marking (4) on a substrate indicative of a type of semiconductor device being fabricated on the 
substrate (see Col. 6, lines 5-17) and at least partially covered by at least one layer of material (8, 
1 1), comprising at least one radiation source (see Col. 5, lines 12-15) configured and positioned 
to direct electromagnetic radiation of at least one wavelength toward a substrate (see Col. 5, lines 
16-20), the at least one wavelength capable of at least partially penetrating a material 
substantially opaque to at least some wavelengths of electromagnetic radiation (see Col. 5, lines 
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16-18), at least one reflectometer (see Col. 5, lines 22-25) positioned so as to receive 
electromagnetic radiation of the at least one wavelength reflected from a location of the substrate 
covered with a material substantially opaque to at least some wavelengths of electromagnetic 
radiation ("reflection method"- see Col. 5, lines 22-25), and at least one processor (performing 
OCR ("optical character recognition")- see Col 5, lines 47-50) associated with the reflectometer 
(see Col 6, lines 1-3) for analyzing (inherent function in OCR) a pattern of intensities (from 
contrast- see Col 5, lines 9-12 and 22-25) of electromagnetic radiation of the at least one 
wavelength reflected from a plurality of locations (7) (see Col 5, lines 3-12) of the substrate and 
for correlating (inherent function in OCR) the pattern of intensities to a known identifier 
(character) associated with the marking and to the type of semiconductor device being fabricated 
on the substrate (see Col. 6, lines 5-8). 

Regarding Claim 49, Noguchi teaches (see Col. 5, lines 12-15) the at least one radiation 
source configured to emit incident radiation of wavelengths of about 100 nm to about 1,000 nm. 

Regarding Claim 50, Noguchi teaches (see Col 5, lines 12-15) the at least one radiation 
source configured to emit incident radiation of wavelengths of about 190 nm to about 800 nm. 

Regarding Claim 51, Noguchi teaches (see Col 5, lines 12-15) the at least one radiation 
source configured to emit incident radiation of wavelengths of at least about 140 nm. 

Regarding Claim 52, Noguchi teaches (see Col 5, lines 12-15) the at least one radiation 
source configured to emit incident radiation of wavelengths of about 220 nm to about 800 nm. 

Regarding Claim 53, Noguchi teaches (see Col. 5, lines 12-15) the at least one radiation 
source configured to emit incident radiation of wavelengths of about 300 nm to about 780 nm. 
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Regarding Claim 54, Noguchi teaches (see Col. 5, lines 12-15) the at least one radiation 
source configured to emit incident radiation of wavelengths of "about" 550 nm. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1, 3, 12, 13, and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pramanik et al. in view of Noguchi. 

Regarding Claims 1, 3, 12, 13, and 16-18, Pramanik et al. teach (see Fig. 2A) a method 
for identifying a mark (see Col. 3, lines 43-52) comprising recesses (206) in a substrate surface 
(202) through at least one layer (210) formed over the mark, comprising scanning (see Col 4, 
line 65 to Col. 5, line 2, Col 5, lines 27-39) electromagnetic radiation of at least one wavelength 
across at least a portion of the substrate including the recess, the at least one wavelength capable 
of at least penetrating (see Col. 4, lines 54-56) a material substantially opaque to at least some 
wavelengths of electromagnetic radiation, measuring (see Col 3, lines 39-42) an intensity of 
radiation of at least one wavelength reflected by different locations of said at least a portion of 
the substrate, detecting (see Col 7, lines 56-67 and Col. 8, lines 6-9) locations at which said 
intensity changes from substantially a baseline intensity, and correlating (see Col 3, lines 51-52) 
each location at which said intensity changes to identify the mark. Regarding Claim 3, Pramanik 
et al. teach scanning effected over a portion of the wafer comprising semiconductor material 
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(silicon substrate) where the mark is located (see Fig. 2A). Regarding Claim 12, Pramanik et al. 
teach the scanning effected from above the substrate (see Fig. 2A). Regarding Claim 13, 
Pramanik et al teach the scanning effected at a non-perpendicular angle relative to the substrate 
(see Fig. 2A). Regarding Claim 16, Pramanik et al. teach the intensity measurement using a 
reflectometer (see Col. 3, lines 39-43 and Col. 5, lines 46-50). Regarding Claim 17, Pramanik et 
al. teach identifying the location in which said electromagnetic radiation was reflected (62, 63 - 
see Fig. 2A and Col. 6-8). Regarding Claim 18, Pramanik et al. teach identifying the location in 
which said electromagnetic radiation was directed (9i- see Fig. 2A and Col. 3, lines 38-43). 
Pramanik et al. do not teach correlating each intensity change location to at least one 
characteristic which distinguishes the mark from other marks on or in the substrate and to 
identify the type of semiconductor device being fabricated on the substrate. Noguchi teaches 
(see Fig. 6) a similar device, with a mark (7) on a substrate (1) with a layer (8, 1 1) formed over 
the mark substantially opaque to at least some wavelengths of electromagnetic radiation (see Col. 
5, lines 16-18), with correlating each location at which the intensity changes (''contrast"- see Col. 
5, lines 22-23) to at least one characteristic (character- see Col. 5, lines 45-47 and Col. 5, line 66 
to Col. 6, line 5) which distinguishes the mark from other marks on or in the substrate and to 
identify the type of semiconductor device being fabricated on the substrate (see Col. 6, lines 5- 
17). It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to correlate each intensity change location to at least one characteristic which distinguishes 
the mark from other marks on or in the substrate and to identify the type of semiconductor device 
being fabricated on the substrate, as taught by Noguchi, in the method of Pramanik et al, to 
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provide recognition of unique identification features for each substrate for traceability and 
improved product control, as taught by Noguchi (see Col. 1, lines 35-42). 

8. Claims 2, 6-11, 14, 15, 22, 26-31, 34, and 35 are rejected under 35 U.S. C 103(a) as being 
unpatentable over Pramanik et al. (in view of Noguchi for Claims 2, 6-11, 14, and 15). 

Regarding Claims 2 and 22, Pramanik et al. (in view of Noguchi for Claim 2) teach the 
method as taught in Claims 1 and 21, according to the appropriate paragraph above. Pramanik et 
al do not teach raster scanning for the light source. It is well known in the art to use raster 
scanning as a conventional method of scanning a beam of light for detection, as it is the most 
straightforward and simple procedure of directing light. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use raster scanning in the method 
of Pramanik et al. (in view of Noguchi for Claim 2), to utilize a well-known process for light 
scanning and provide a straightforward system for illumination of the edges. 

Regarding Claims 6-1 1 and 26-31, Pramanik et al. (in view of Noguchi for Claims 6-11) 
teach the method as taught in Claims 1 and 21, according to the appropriate paragraph above. 
Pramanik et al. also teach (see Col. 3, lines 30-40) determining the optimal wavelength to use 
according to the type and thickness of the opaque layer. Pramanik et al. do not teach emitting the 
light wavelengths as claimed. It is well known in the art to use different wavelengths of light to 
penetrate different materials, depending on the composition of the material, and that wavelengths 
outside of the absorption range of the material do not penetrate the material and hence do not 
affect the detection of the mark. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to the light wavelengths as claimed in the method of Pramanik 
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et al. (in view of Noguchi for Claims 6-11), to enable scanning of the alignment mark for 
different polysilicon layer compositions and utilize various light sources emitting a wide 
wavelength range. 

Regarding Claims 14, 15, 34, and 35, Pramanik et al (in view of Noguchi for Claims 14 
and 15) teach the method as taught in Claims 1 and 21, according to the appropriate paragraph 
above. Pramanik et al. also teach the alignment process where the wafer is positioned with 
respect to the surrounding components (see Col. 1, lines 14-20 and 25-30). Pramanik et al. do 
not teach moving a source of electromagnetic radiation relative to the substrate or moving the 
substrate relative to the source. It is design choice as to which component is actually moved, as 
long as both components of the system are repositioned relative to each other. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to move either 
the source or the substrate in the method of Pramanik et al. (in view of Noguchi for Claims 14 
and 15), to enable the most delicate component to remain static while moving the other 
component, to prevent damage to the components while performing the alignment process. 

9. Claims 4, 5, 19, 20, 24, 25, 39, and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pramanik et al. (in view of Noguchi for Claims 4, 5, 19, and 20) in view of 
BareketUS Patent No. 5,889,593. 

Regarding Claims 4, 5, 24, and 25, Pramanik et al. (in view of Noguchi for Claims 4 and 
5) teach the method as taught in Claims 1 and 21, according to the appropriate paragraph above. 
Pramanik et al. do not teach directing and measuring the intensities of a plurality of wavelengths 
from the radiation source. Bareket teaches directing and measuring intensities of a plurality of 
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wavelengths from a radiation source reflected off the substrate (see Col 5, lines 10-18). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to use a 
plurality of wavelengths as taught by Bareket in the system of Pramanik et al. (in view of 
Noguchi for Claims 4 and 5), to provide detection from multiple penetration characteristics of 
the opaque layer for improved mark detection and recognition through varied contrast between 
each wavelength. 

Regarding Claims 19, 20, 39 and 40, Pramanik et al. (in view of Noguchi for Claims 19 
and 20) teach the method as taught in Claims 1 and 21, according to the appropriate paragraph 
above. Pramanik et al. do not teach mapping the location at which the intensity of 
electromagnetic radiation varies from baseline intensity or recognizing the mark based on the 
mapping. Bareket teaches (see Fig. 3) a detection system for a mark on a semiconductor 
substrate with a radiation source (50), a reflectometer (72, 73, 74, 76, 78) to receive 
electromagnetic radiation reflected from the substrate, and a processor (82, 138) for analyzing an 
intensity (see Col. 7, lines 49-55) of electromagnetic radiation of said at least one wavelength 
reflected from said location of said substrate, comparing (see Col. 7, lines 55-60) the detected 
intensity to a baseline intensity, under control of a computer program (running on the processor 
(82)), storing (see Col. 9, lines 34-37) in memory the location where the intensity varies from the 
baseline intensity, mapping (see Col 8, lines 1 1-15) the locations where an intensity varies from 
a baseline intensity (as multiple locations are mapped and the measurement locations and data 
are stored in memory) (see Col 9, lines 34-37), and identifying (see Col. 8, lines 50-56) a surface 
feature based on the mappings, under the control of at least one program (running on the 
processor (138)). It would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to use the mapping and recognizing functions of the processor in Bareket in 
the method of Pramanik et al (in view of Noguchi for Claims 19 and 20), to efficiently provide 
determination and location of the alignment mark in order to correctly align the semiconductor 
wafer as desired by Pramanik et al. (see Col 1, lines 25-30 and Col. 2, lines 59-64). 

10. Claims 42-48 are rejected under 35 U.S.C. 103(a) as being unpatentable over Noguchi in 
view of Duncan et al. US Patent No. 4,585,931. 

Regarding Claims 42-45, Noguchi teaches the system as taught in Claim 41, according to 
the appropriate paragraph above. Noguchi does not teach a logic circuit comparing the detected 
intensity to a baseline intensity. Bareket teaches (see Col 7, lines 55-60) logic circuits for 
comparing the detected intensity to a baseline intensity, under control of a computer program 
(running on the processor (82)), storing (see Col 9, lines 34-37) in memory the location where 
the intensity varies from the baseline intensity, mapping (see Col 8, lines 1 1-15) the locations 
where an intensity varies from a baseline intensity (as multiple locations are mapped and the 
measurement locations and data are stored in memory) (see Col. 9, lines 34-37), and identifying 
(see Col. 8, lines 50-56) a surface feature based on the mappings, under the control of at least 
one program (running on the processor (138)). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to compare the detected intensity to a baseline 
intensity, store the locations of variances, and map the locations in the system of Noguchi, to 
measure an entire area for identification detection markings and provide a detailed contour 
mapping of the substrate. 
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Regarding Claim 46, Noguchi teaches the system as taught in Claim 41, according to the 
appropriate paragraph above. Noguchi does not teach an actuation apparatus for moving the 
radiation source or the substrate. Bareket teaches (see Fig. 3) a similar device, with an actuation 
apparatus (132) (see Fig. 7) for moving a substrate (68) (see Col. 8, lines 18-28). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use an 
actuation apparatus as taught by Bareket in the system of Noguchi, to load and unload the 
substrates between a storage environment and a stage, as taught by Bareket (see Col 8, lines 29- 
33). 

Regarding Claims 47 and 48, Noguchi teaches the system as taught in Claim 41, 
according to the appropriate paragraph above. Noguchi does not teach directing and measuring 
the intensities of a plurality of wavelengths from the radiation source. Bareket teaches (see Fig. 
3) a similar device, with directing and measuring intensities of a plurality of wavelengths from a 
radiation source (50) reflected off a substrate (68) (see Col. 5, lines 10-18). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use a plurality of 
wavelengths as taught by Bareket in the system of Noguchi, to provide detection from multiple 
penetration characteristics of the opaque layer for improved mark detection and recognition 
through varied contrast between each wavelength. 

1 1 . Claims 55-58 are rejected under 35 U.S.C. 103(a) as being unpatentable over Noguchi in 
view of Duncan et al. US Patent No. 4,585,931. 

Regarding Claims 55 and 56, Noguchi teaches the system in Claim 41, according to the 
appropriate paragraph above. Noguchi does not teach the at least one radiation source positioned 
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to emit incident radiation toward an active surface of the substrate at a non-perpendicular angle 
thereto. Duncan et al. teach (see Fig. 2) a similar device for identifying a marking (32) on a 
substrate (30), with a radiation source (36) positioned to emit incident radiation (37) toward an 
active surface (top) of the substrate at a non-perpendicular angle thereto. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to position the at 
least one radiation source to emit incident radiation toward an active surface of the substrate at a 
non-perpendicular angle thereto as taught by Duncan et al. in the system of Noguchi, to provide 
increased contrast to distinctively identify the markings. 

Regarding Claims 55 and 56, Noguchi teaches the system in Claim 41, according to the 
appropriate paragraph above. Noguchi does not teach a user interface or at least one output 
device associated with the at least one processor. Duncan et al. teach (see Fig, 2) a similar 
device for identifying a marking (32) on a substrate (30), with a user interface and output device 
(57) associated with a processor (56) for analyzing the pattern of intensities from a reflectometer 
(38). It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to provide a user interface or output device associated with the processor as taught by 
Duncan et al. in the system of Noguchi, to provide a user display for operator viewing of the 
marking information. 

12. Claims 59 and 60 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bareket 
in view of Noguchi. 

Bareket teaches (see Figs. 4 and 7) a processor (82, 138) for characterizing a marking in a 
substrate comprising a logic circuit (82) for comparing (see Col. 7, lines 56-67 and Col. 8, lines 
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6-9) a measured intensity of at least one wavelength of reflected radiation to a baseline intensity 
of said at least one wavelength of radiation reflected from a planar portion of said substrate, and 
at least one logic circuit (138) for mapping (see Col. 8, lines 1 1-15) a plurality of locations of 
said substrate where said measured intensity differs from said baseline intensity (as multiple 
locations are mapped and the measurement locations and data are stored in memory) (see Col. 9, 
lines 34-37), under control of at least a portion of at least one program (running on the processor 
(138)), a map (see Col. 8, lines 47-53) resulting from said mapping comprising a digital image 
(images in a microprocessor are inherently digital) of the marking. Regarding Claim 60, Bareket 
teaches (see Fig. 7) a logic circuit (138) for characterizing (see Col. 8, lines 50-56) the recess 
based on the plurality of locations mapped by the at least one logic circuit for mapping, under 
control of at least a portion of a program (running on the processor (138)). Bareket does not 
teach the marking as material-covered and recessed, or at least one logic circuit for identifying a 
type of semiconductor device that corresponds to the mapped locations. Noguchi teaches (see 
Fig. 4 and 6) a similar device, with a marking (space etched on (7)) that is material- covered (8, 
1 1) and recessed (see Fig. 6), with at least one logic circuit (performing OCR- see Col. 5, lines 
45-47 and Col. 6, line 1 to Col. 5) for identifying a type of semiconductor device (see Col. 6, 
lines 5-8) that corresponds to mapped locations of intensities (contrast detected from sensor 
device- see Col. 5, lines 9-12 and 22-25 and Col. 6, lines 1-2). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to provide the marking as 
material- covered and recessed and to provide at least one logic circuit for identifying a type of 
semiconductor device that corresponds to the mapped locations, as taught by Naguchi, in the 
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processor of Bareket, to provide unique substrate identification for traceability and improved 
product control, as taught by Noguchi (see Col. 1, lines 35-42). 



Response to Arguments 

13. Applicants arguments filed October 21, 2003 have been fiilly considered but they are not 
persuasive. 

14, Applicant's arguments with respect to claims 1-20 and 41-60 have been considered but 
are moot in view of the new ground(s) of rejection. 

Regarding Applicant's arguments on Claim 21, Applicant argues that Pramanik does not 
teach identifying a mark, and identifying a predetermined destination for a semiconductor device 
substrate based on an identity of the mark. Examiner asserts that the claim language does not 
recite identifying the destination based on the identity of the mark, but rather simply based on the 
mark. Since Pramanik teaches identifying the alignment mark (see Col 1, lines 63-65) and a 
predetermined destination for the substrate based on the mark (position/alignment of wafer with 
respect to a stepper- see Col. 1, lines 25-30), Claim 21 is still anticipated by Pramanik. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Yam whose telephone number is (571)272-2449. The 
examiner can normally be reached on Monday-Friday 8:30am-5pm. 
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